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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a data reproducing device 
and data reproducing method capable of shortening the time from 
read-out of a disk to output of decoded data without increasing the 
circuit scale and the speed of clock. 

SOLUTION: Reproduced data reproduced by reproducing means 2, 
3, 1 3 are sent to an error correcting circuit 7 and a ring buffer 
memory 6 from a recording medium 1 through a first buffer memory 
5A accumulating data for one frame, reproduced data error- 
corrected by the error correcting circuit 7 is sent to a ring buffer 
memory 5B through a second, buffer memory 5B accumulating data 
for one frame, and reproduced data error— corrected by the error 
correcting circuit 7 is outputted with a variable rate thorough a ring 
buffer memory 6. The device is controlled by controllers 10, 1 1 
controlling operation of a reproducing means 13 and the ring buffer 
memory 6. 
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^ol^ hft-^icio, yy^y77^^y6^p)T*- 

[0 0 4 0] kfx*X"^l^ ^^777 2 0** 

ut. ^7^y77^7t7^-^i 7 icfties n 

£o *— -X-f*X-^l^s t-7^^^772 1^ 
LT. t-7^t7^-^l 8(C«ftS*L5. t^r*ir 
3^17t*» «X.tf. MPEG2tCS-3V*"<\ t^x* 

II, tttfrtB^ 2*»e>fflA*ti-5o *-x>f *x=*-^ 
1 8T\ t-f>ftf-^^T^-K$ti5o x=t— K 

[0041] ^co^pie ^ (D^mmm\^i a ^x 

-f^^S^SSB-CH:, ^coi^co^Sfra (1) ~ 

(6) IC^o-C, ^±X-*Om^&3liHToTV^ 0 

[0 0 4 2] (1) awSixfcSflfeT*-^**!©^ 

5^77^*!) 5 A\cm%&tto 

[0043] (2) f&l<K>s<nr7 7**]) 5AIC1 7 
U-^7-^^Sf^fc^, SlC/^77^* 
y 5 A3&>e>^7-ffTjElsIB7JCECC(EjS (P I 17" 

fciifirf atiiwie yy^y77^^y6 

Icx^-^^S^^, ^x-triE[HlB7lci;i9P ioix 
-IJjESrffvv ^y-ITjESff^Or-^fcy^^y^ 

[0044] (3) P 1^7— HjE#*M3Sfc, y V 
^<y77^*y 6^ibPOx ? -^SrR^WLrM2^ 
^y77^*y 5BlC«tatffctt>Je S2t0^y7 
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T^^ey 5BJ&»&^-tnE®B7lCECC|EiS (po 
SrllffL-C, ^7-ITIE[Hl^7lcJ;f9PO 

[004 5] (4) P I=*7-tnEtf»t>&ts y V 
jrs<y7T**V 6**5>3i9-trjE|HlB7lc:ECC(EiS 

(P I 2 7-*te&) £*fr*"3*l^i*fc, JB2©^y 

[004 6] (5) :*7-trjEl5l»7fcJ: 9 P I 2x 
7— IJjE$rfTV\ ?*9 7>?MkZ^7^fa)&Wlk% 

[0047] (6) ^h^ye^-^ud^^ 

K#fcJ&Cfc'7 f — *£!J >?'*y7r* a £ y ) 6d»e»AT 
AP I ^ — y'zn— ^ l 5*r^U"C*^ F^y^- 

[004 8] ^Lt, !)y^y7r^*!l6ttt, B 
8lc^1-J:5l^ ^j&SEjsSJx, H9— Hi 1 

[0 0 4 9] y lstf/<y7r GOT K 

tfTCfoS. EPH:ECCJ»TaK^>^l?, :^ECC^ 

[00 5 0] »#ii^sJf>r^^WP<0tC5*"C, 
y-ITiEHiKO-r-^li, ^ 7 -fnE®^ 7 y -fTIE 
r^^y 6|C«P>Jx, a^-sW ^*EP(0£::5*"C 
^rLT, i^W y ^ R P ^ ^ 5* mtil 

[00 5 1] H9i!i^tJ:51^ 5fc1\ a«x-^*sy 
Sfc^jMTrfSi:* i/*WP;&s IE CC 

^ny^4Ht»e>^ y y^y7 r y 6 a»e>*2 

^7-fTjE[iIg&7lCx-^^^$ix, PI*#h PO 

p i%m(D^7-triE$m&nt>fiz>o 317-fr 

tmn^tlX, %2<D'*y7T 5Bj&»e>y 

ft. ^^ny^^-^oleWTti^ 17- 

^ e p# 1 z/u y ?ftm$>bnz> e 
[0052] mio tc^-r* o \c ^7-miE&m&<D 



K^UL^^^RPdSili^bixS. uapt 

7-^^EP*»e>ww*tis 0 ^y-# 
>f y * e p £ u#-r ^ r p i (DW»&#m$ti 

So ^y-^^^EPir^ffiL^^RPircoli 
«ds, EP>RP-e*>Htf, ffl*»rtB7 f -^*s*>50 . 

i££<b*x£o EP = RP/ < et>, ffl^fEx-^ft^tf) 

[ o o 5 3 ] m 1 1 5 «®<oiEi»j&»e><0'7 f 

fc£> »#i&^sK>f ^^WP*JK*UJLsK-f ^^RPlc 
j1^o< 0 »£i&*#>r ^^WP3ftSK^ttJUaK>r^^R 
Pfcil^ofr, EP = RPC^o/cb, 

'#fcfi* h7^i^V7*£ii:S<J;5K&oTV>So 
(t-/^7n-W() 0 BfcWHUtM ^*R 

p A*prtt«*as±i:fce>, mi^x 

[0 0 54] Hi 2(4. :<o*9*>f7^]|4Sii:ffl^ 

[0055] 112 fcfcv vx\ 3:y-fnE0S§ 7 (4, m 
7-fT]Effl*aiH]|85 1 X7-^y77 5 2 7 
7?**» 53 X7-W^5 4H^irt**l 

ftfl[a]IS5 ltC|4. RAM^-7x-^5 6t*L 
f^EDT (7:0) 79^*1)53^ 
tfM U"^YtrjE©fca?>©77^EF LG^^n 

[00 5 6] X7-^5/7r52H FIFOtili* 
*vO>So ^y-iTjEfflmaii]K5 1-COoiy-fTlE^ 
a©J**, ^yw^^-v(4 s 317— '*y:7x5 2teB 
^.bixSo i7w<y77 5 2«>BiAli, EX-OR0 
B5 5JC^^ixSo ^^EX-OR[HlK5 5|Clt R 
AM^y>?-7rc-^5 6Sr^LT, *2fl)^y77^ 
*y 6 3&»&®7-*##«4ftS. 3iy-/^-^^ 
^|CI4, 3iy-^jEi-Sfc*|c, rco^y-^iMco 
^ >i/-C, X7-/<5/775 2d^<0f-^^ ft 
2 <D/< 7 7 r ^ ^ y 5 B J&» &0>7-* t OSWft«J»SK5P 
*Ste>iXT3i7-dS*jEd*i, »t5»2©^777^* 
y5B(CM^nSo 

[0 0 5 7] 77i/^^y 5 314, 3i7-#^3>«T 
^^7-7 7?<Di$4>#%mtth<0-Zh%><> Zls 
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[0 0 5 8] ^7-$$>? 5 414, ^7-fT]E^S[ 
[0 0 5 9] HI 3X0® 1 4f*. £<D:*?-ITjE[hI» 

STTtt, ft^<D9tM*7Flr a^ho-;Wt*, ecd 

EWc«F*<D»««:^i-3^hn-/Ht#, ECYEI*^ 

[00 6 0] 

h=2XNCYC+3XPCYC+13 
**5, NCYCttJtt^^-^ftSr^U PCYCH* 

I o o 6 1 ] a 1 4 \z7jvr x o ^y-ttiEmmm 

14lC*5V^C. OSTTI^nV ha— /Ufl|*E STTO 
*ESTT^4 7 7^ny^ (ECCK^Dy^)ft 

KM***!*, -^lt. -^^7- 

dS|TiE«r«l?«>*)H:. O S TT= 1 t^t$t£E COD = 

^ECD (7 : 0] ^X7^> 3 yECA (7 : 
0] tftttfj**!,*. 

[0 0 6 2] **3, U-^-rfTjE*- Kfc*rt^tt, 
X7-/^-yECD C7 : 0) b^y—tiOtfa 
CA C7 : 0] -r-^^-ffflASttS^ *<0&@O 

C7 : 0) =0 0 (H) £fc£ 0 
[0 0 6 3] ^7-fTjEgm, x 7 -^-VECD 
[7 : 0] ^xy-^aVECA [7 : 0) tt, 
X7^y7 7 5 llC»#j&*tt, * V 

^~C\ S2^y77^ : ey5Bd^X7^fo^f 

^77^^ 5BtC#£M£:H5o 
[0 0 6 4] r^-C, ^U-S^ITjEBSIM?-/**- 
VECD [7 : 0) =0 0 (H) t/^f-^ll 

[0 0 6 5] £JLh©«fc5fc:* C©*JfcO««JC*5»tS* 
^7r^*y 6fc3L7-irjEllIB7|cjSij P 

^7U-AM=2 6. 1 
= 2 6. 1 
= 17.5 

[00 701 v7dr-^ny^(i40MHztfc*), d 



03:7— IT jE*Bi3l£fTV\ ^7— triESr^^x-^^y 

*>sir, y^<^77^^y6^pof^^ 

BJU»2^y77y i ey 5 B ^fcfcfc, 
|2^y77> i E!) 5 B J^fc^-fnElBllS 7 E C 
C&i£ (POt-^Ig® tX, :*?-tJjElaIB7lcJ: 
0 P03L7-tnE«rfTV\ ^7-fnE^Of-^$:y 

jEMfrbs*, y y^y77^^y 6*»b^9-irjE 

0B7lCECCte» (P I 2f-^gl) *r»r*-3£ 

^ m7-fTIE[Hl^7^i: 9 P I 2^y-fTIE£m\ 
x * * 7 V^vAOtn 7 - tftffilHlB 8 *<fr U"C3i 7 -IT 
jE»W7-^fty^y77^ j ey 6tc»ffctf 0 

f-^*yy^!/77y i ey ed»e»ATAP 
-7^—* 1 5Sr^ur^^ Mytf^ 1 4fc&gi 

-r-f**?f£SarcW:* y^y77^y6H8 
2 7 7 ^ * y 5 B^7-^Ot# M , ^7 

-triE[H!&7T*<DP 1 *^j<03:7-frjE«yi*siPi«FfcjB 

**2tt»"CB»fflU ATAPHy^7x^t 
16. 6Mf y h/s-Cx-^Sr^-r^wct^pJtg^ 

[0066] ^jxt&imivwk^itm&ovM?* 

-?<DU-bft, 26. 16MB/s-e^ 0 ATAP 
Wy^-7x-7tM^5^^-Hi> 16. 
6MB/stfe-5 0 

[0 0 6 7] yy^y77^*y6li, 
* (16tryh) £U nP-K^-^T^-fe^lM' 
^;HftS:3 + 2 XnlM^A^fS. *2^y 
77^^ey 6Btt s hX^-tr* (8 f y h) £ u 
n'U h^-S^T^-fe^O^-f ^/l«Sr3 + 2Xnih>f 

^^^^oHMtt, 4 

0MHz £i"5 0 

[0 0 6 8] f^4-e^Lfci 5tC. \*/V9W 

-A<0tTy h»f4. 1 4 5 6 try h-C£>9. ^tllC3 2 

li/^7l/-AO»^Hl4 % 1 4 5 6+3 2 
= 1 4 8 8 fcT y hXh% 0 

[0 0 6 9] f t 4X?&ltmvn&L1t#&<D9M s f 
-*£>U- hf42 6. 1 6Mb i t/sT?*S. LfcflS 
oT, 7 \s — J 



6MHz/ (3 2+ 1 4 56) 
6 MHz/1 4 8 8 
8 0 6 5 KH z 

£ 0 t/V^7U-AHttRWt x 17. 58065 KHz 
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*?$>9, 2^7l/-A^PIpj (18 2^ M 
<D1 yv-MCft%i-%<D-C P imnoi 7V-2»% 
*^/HRfc*JM"S£* 2X40MHz/17. 5 8 
06 5KHz=4 5 50W^/Vt^5 o tfc^ot^ 
1 ECC^n ^*>t>2 0 8 ^-eit, 45 5 

OV^t^X 208 = 94640 0 iM* 

[00 7 U bi 5 i^i- j: 5 y^*v< 

y77^*y 6£ 1 6^>f h/1 

5). £<©i:t0>3fc* MEiSl'— htt, 16. 84MB 
/sfctfTC* 16. 6MB/s^n o 

2 6 X 1 9 X 1 7 2/2 + 1 5 0 6 

(16 + 16) X5X1 7 2 = 27 
foMli:-*-*. ft*5. 150 64(ft) f*. |2^<y7 

So 

[0 0 7 4] P I 2 7*-*©K*fflUi:»f31J- 

12X19X (2 08-1 9) =4 

[0 0 7 5] EDC^Tr^^^^MIt p^Vx 
^1 927U-A©**|f»U 16/^F/I9t 
■Y^/Vft(C^— S^r^-fe^StlSO-C, 17 2/Vh/ 
16 = 10. 7 5T?*5i6»fe % lECC^oy^208 
7U-A-CH, 

1 1X19X192 = 47424 iM^/W (6) 

[0 0 7 6] C*xt> (1) - (6) O^fBl, 2 2 6 6 
01M 

[00 7 7] &b\ZDRAM\Zft9 7l'vis*1Mfet>*& 
5!t?x iftl 6 m |£|C 1|£ C A S ty7t7RAS !)7U 

2 3 6 6 0/1 6 = 1 4 7 8. 7 5®4:fc!9, 

1479X5 = 739 SlNf^ 

[0 0 7 8] Lfc^oT, it^T, MEiSS:ffl|*-t*6 
k^to?^— K*aaaa«)|»JH4, (946400 + 7 
395) X (19/38) / (226796 + 739 
5) =2. 0 2kt£*)* 2mmtP*It&bt£&o 
[0 0 7 9] fc*5, ±»<D«-CI4. L 

Tt>fiv\ *fc, P 1 3RW*>tt*«r U P 



[0 0 7 2] * IT, ^f-^^itiiM^PIr 

T^-fe*£;ft,5i: v 182/16 = 11. 3-C$>-5^ 

lECC7 > O;/^2087^m 
12X19X208 = 474 2 4t>f^ (1) 

(5 + 5) X5 X 20 8 = 1 04 0^^^ (2) 

[0 0 7 3] $ bic, POx-*©B»HiU fnEdg 

#1 h/i 9*>r^/v«^— ^r^-fe^stts 

<t. 2 0'a/l6 = 2 6T?*5^ 

4(#) =5 7 5 4 8t^^;U (3) 

5 2 0t>f^/W (4) 

U PI»18 2/qhiil6/^ 

/UftlC^— ^T^-fe^SixSt. 18 2/16 = 11. 

3"t*fcS3a»6^ IECC^DJ'^2087^ 

3 7 7 6 4*^^ (5) 

IJjE&JISr^TI- 5 <fc 5 £ bTtfiV \ 
[0 0 8 0] 

[»§&©»*] £©3SWfcJ:*itf, H^tifcMf- 
^^i^y77^^yi:ttji^ 

7 i/-^OP I 7 f -^£^7-friE[HlS8(ci£5 £ k h 
\cy >jrs<yyr**])icm%&^ a^-tnEisiisic 

<fcD P irjE«Hffi«rfTV\ :*9HfnE*&3 

fttUD?—**]) y^<y7r^*D PI 
3i 7 -»TjE £ H^y7r^ ; t!)H-P07 
- ^ fca = -|r jEHJB fciS 3 fc» 2 ©/< y 7 t ;* 
*yfc»*3MK j^-ITjEIhIBJcJ:DPO*Wo^7 

^2/77 **y Sfclc* Pl^-fTSE 

t dsftbst y y^y77^*y *»6>3t7— itjeihiisic 

P I 2^-*«r»3££t>fclB2<D>*y77* ; ey tcr 
i<0JB 2 O/^y^r^^y (C^^bix 
fcf*— *<cj;9:£7— tr:EIItt"CP I 2^7— ITiE&S 
«TV\ P I 2^7 -fTIEMS £r^T L £ ftfc <b , $ 
2^sr7T^*yd»6>y >y/<y7T**V (^x-^ 
SrCSU ^Ht*n5teiSu-h-cy^^y7r^ 
*ya»&^-**HJ;trr*. cnictt), Jy^y7 
r^*y *»5>S2©/^77^*!)^7 f - 

^7-rjEiiiBx©p iswoi^-iTjEaa^ 

II, ^***2«*xSfcWtiU ATAPUy^- 
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[02] DVDOf^7t-7y hSr^t"»JIHt?*> 

So 

[eg 3] DVD©7 f -^7*-7s' h*^i-»JSia"efc 

So 

[04] 72; hSr^-t-HMfcH-C*) 

So 

[05] ±IB*7 f -<^^H±*«C*3lt5ECCyny 
A*>f 5 V^SrStc LtzP I /P0^7 — fTiE&Sg&f^ 

[^7] ±m%T>(*tft$i : mm^~tz>vccyu~- 

[08] ±ia*7 f -<^^f¥4«»c*5Jt5y^^y7 
[0 9] ±&y>-?'<yy7<DWLmm^%mffim-?h 

So 

[0io] iiiey >?s<yy7<Dmmcm^6m»m-? 

&S 0 

[011] ±iay >^y7T©RM^ffl^5BM*Htf 

fcS 0 

[012] ±IH^x^^^^^@(C^ltS^7-friE 

[013] ±&^7—njE®K<Dvm\cm^z>fi<{ % ^ 

[014] ±|Eai7-fnEIaIiS<0RMfcffl^S^>f 5 V 

^■Y-h-efeSo 

[015] Jll^^7 ^ ^^^ r ^^®^Olb^^^^V^-5 



[016] y^^y^r^^ea^^WrtoRMlcffl 
i^SB&K0T;fcSo 

[017] a^^-f^^fffeasia^-w^RWfcffl^^ 

[018] ^*OT ? ^^^^^g<?5-^JcDRKiC^V^ 

• [019] ^Ox^^^S^^-^OR^tC^^ 

[020] a^^^^^ff^ssiio-woRMicfflt^ 
5 v^^-h-cfcSo 

[02 1] ^o^^^^^^ffcofikco^coR^tcffi 
[02 2] ftJfccOx-r^^lffeSSiaotteoWiORWJCffl 
[02 3] ^Or^f ^^MSM^^M 
[02 4] ft*©^-/ ^^H±SS«^tt©fif)©RWtcffl 

[025] ^074 *?¥i^m<Dfo<omtoim\zm 

^&94 % v^*— h-efcSo 

[02 6] ItJfc^^^^S^SlKOJCfcttoWiORB 
[02 7] ^<Df*4X*W^&<D&\Cfo<Dm<OVL9i 

Icfflv^^ny^B-CfcS. 

[028] t&fcco^ * * ^±SecolEicitbO^JoR^ 
[02 9] ftjfeor-f^^S^iSia^JElcttoWoRM 

[03 0] «*<0^-f^^»±i61t©JE(Ctt(Z)«(0RIW 
(C^V>S^-T 5 y^^fr-Y — ht?foSo 

1 #7*^*^* 5A Sl©/<y77^ i &!), 5.B 
»2©^y77y*!), 6 11^^77^*!)^ 7 
^7 "IT lE\B\m 



[02] 



[0 3] 



— 48 — »B 



TT 

ID |lEP| RSV 



I EDC 
h-4B — 
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mi] 



5A 



(2) 



RAMI 
(512B) 



57 2 ™h* 



as 



13 



It- /K 



12 



(6) 



15 



14 



19 



20 




17 : 


> 


















21 




18 






> 






Jt—r-i'X 


Ay 7 7 







22 

li 



23 



(2) (3) (4) 



(PI/PO/PI) 



^7 



(23^ (3) (4) 



RAM 2 

(512B) 



; 5B 
'(5) 



EDC 



(5) 









< 



A 

V 



[114] 



[i6] 







32t?K 












SYO 


10 1 ED 


SY5 


PI 


SYl 




SYS 


PI 


SY2 




SY5 


PI 


SY3 




SYS 


PI 


SY4 




SY5 


PI 


SY1 




SY6 


PI 


SY2 




SYB 


PI 


5Y3 




SY6 


PI 


SY4 




SYS 


P1 


SY1 




SY7 


PI 


SY2 




SY7 


PI 


SY3 




SY7 


EOC PI 


SY4 


P0 


SY7 


P0 PI 



I 

1 : RAMI W I 1 1 1 1 3 I" 

2 : RAM 1 R M M 
2:Pltei* H 

3:PO«S2l H'^kM WWfr' \-*\- 

3:RAM2W |-2'| \*\ \*'\ \#\ 

3 : RAM 2 R |-2'| M |*'| |-S* | 



-n- 



[H5] 



ims] 
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imi 2] 



[Bl 3] 



EFLG 



54- 



^ J 52' 



X5- 
53 >9 



. EDU7:0: 



15- 



1. 



RAM 

l/F 



75^ 



RAM2 V5B 



ESTT _J~L 
ECDE - 



ECYE 



_n — 



J~L 



182/208 (ECCX) 

H 

PI/PO 



445/477 (ECCK) 



e:DAT A H H 
f l:PI 
f*:PO 
fj:PI2 
t :HOST 



[12 01 



J~L- 



12 5] 



ECCK 

ESTT I U- ~ 

EOT [7:0] Z^I^C^T!* 



EFCG 



114] 



| 445/447 (ECCK) 
h H 



H:DATA Kl I I 

TkPI 

T2:P0 
T3:PI2 

J: rfosoraroble I EDC 
hidescrnmbl a out 
i:H0ST/CPU 



h2H 



l-i-f 



ECCK 
OSTT 
ECOR 
ECOD 

ECA[7:01 



_EO0_X_E01_I_EO2_X_ 



ADO X A01_X_A0*_X_ 



II 5] 



(ECC+M^JU) 
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-19 



k- HOST-+- ECC-4 k ECC-+-HOST+ ECC— +■ HOST+1 

(16) tie) <ie> < l6 > < 16 > < 1fl > 



|« 32 + 32 — H h 32 H 



-13- 



[Ell 7] 



102 



101 

l_ 



103 

I 



x-7 — IT IE 



104 
—L— 



EDC 



106 
f 

l/F 



105 

) 



II 8] 



101 

/ 



103 
_J 

x^— IT IE 



102 

- ; 



f2- 

fa- 



104 



EDC 



106 
/ 

l/F 



105 
> 



[119] 



102 



101 



103 

? 

17- ST3E 



104 



EDC 



106 

/ 

l/F 



105 

) 



[13 2 1 ] 



i i i 

L_ 



1 1 2 

/ 



113 

114 

115. 



RAM 



EDC 



1 17 
_J 

I/F 



1 16 
I 



Wz 2] 



1 13 

114 

115. 



111 



RAM 



112 

I 



ll. I 2. 13- 



EDC 



117 
I/F 



116 
/ 
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[H2 3] 



1 1 1 



113 

1 1 4 
115. 



RAM 



x — tTIE 



112 
I 



EDC 



1 1 7 
i/F 



116 

/fx* h 



[H24] 



1 1 1 

) 



113 

114 

115. 



RAM 



x-7— hie 



EDC 



112 
i 



1 17 
/ 

l/F 



116 
J 
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[19 2 6] 



121 



) 



123 

124 

1 25 
126 . 



RAM 



RAM 



X5-ITIE 



EOC 



1 28 
/ 

I/F 



127 



[H2 7] 



121 



122 

£ 



123 

124 

125 
126 



RAM 



RAM 



X5-ITIE 



EDC 



L1L2 
L3 



128 

/ 



I/F 



127 
J 
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[128] 



121 



/ 



123 

124 

1 25 
1 26 



RAM 



RAM 



EOC 



128 
l/F 



127 
I 



IM2 9] 



121 



123 

124 

125 
126 



RAM 



RAM 



x 5 ~IT H 



EDC 



128 
l/F 



127 
/ 
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[H3 0] 



K:DATA W I (UllJ f RAHJl 1 RAH J 

LcPI HH HH 
Li:P0 hH hH 

L3:PI2 HH I-2H 

II: do scramble i EDC I 1 1 — 

k:d««cr««b I • out 1 t 1 

L:H0ST/CPU I 1 H 
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